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Introduction
Cervical cancer is the third most common malignant women disease and the second cause of cancer-related death (1). HPV is known as the main (risk) factor of cervical cancer (2). According to a monitoring research study by the WHO, one of the most reported cervical cancers disease is related to HPV. In fact, almost all cases of cervical cancer are associated with HPV (3). Various types of HPV cause sexually transmitted diseases (4) (5) (6) (7) . HPV could cause a wide range of lesions from benign wart (papilloma) . (6, 8) . The prevalence of infection was reported by 46% among young women in Europe (9, 10) . The global spread of cervical cancer is growing increasingly overtime and about 500,000 new cases are identified and reported by the WHO and CDC, annually (11) .
A direct relationship is approved between cervical cancer and HPV infection. The virus genome products (proteins E1 and E6) are important factors, causing a normal cell transformation change into a malignant transformation. It also causes chromosomal aberration in the cervical epithelial cells, which is effective in the increase of the cervical cancer (12) . However, more than 80 types of HPV have been identified, among which some types (16, 18, 33, 35, 45, 51 , and 56) cause cancerous lesions. After the incubation period of infection (1-4 year), nearly 16% of lesions progressed towards malignant lesions (13, 14) .
It seems that the main changes involve mutation in tumor suppressor genes in the cervical cell line (15) . "Genetic polymorphisms of tumor suppressor genes might be related to the persistence of HPV and its progression to cancer" (16, 17) . For example, the TP53 suppressor gene is responsible to inactive the HPV protein oncogenic potentiality (18) . TP53 is one of the major tumor suppressor genes, which plays a key role in cancer. This gene is located on the short arm of chromosome 17 (17p13.1) with 11 exons and the length of 20 kb (19) . Polymorphisms of the p53 gene are reported in both coding and non-coding regions (20) . At least 37 polymorphisms are known that only one of them could change the p53 protein amino acid sequence (21) . One of the clear changes is proline convert to serine at codon 47 and another is the change of proline to arginine (C to G) in the region of codon 72. Storey and his team (22) found a correlation between the majority of alleles, an arginine (G) form of p53, and the cervical cancer development. In addition, his reports indicated that this genotype is more susceptible to HPV E6-mediated degradation. Recently, polymorphism is common and causes coding for three genotypes, namely homozygous arginine (Arg-Arg), heterozygous (Arg-Pro), and homozygous proline (Pro-Pro) (22, 23). Moreover, on the molecular level, XRCC1 (X-ray cross-complementing group 1) is another gene which is involved in the DNA repair. Arg399Gln genotype is a base excision repair gene XRCC1 located on exon 10, which is a specialized site for DNA repairing function (24) .
These polymorphisms are linked with high risk of many other cancers, including lung, mouth, prostate, and colorectal and could be considered as the markers for the cervical cancer (25) . Therefore, the aim of this study was to investigate the correlation between HPV relevant allelic frequency of p53 gene codon 72 polymorphism and genetic predisposition of 6 other SNPs to cervical cancer in Iranian women during two years of 2014-2015. In addition, polymorphism in CDKN1A (p21) codon 31, ATM codon 1853, XRCC3 codon 241, TGFβ1 codon 10, XRCC1 codon 399, HDM2 promoter 309, could be compared with HPV infection to be introduced as new cervical cancer markers.
Materials and Methods

1. Study population
In this cross-sectional study, overall, 450 samples collected from patients who were selected from Shohada Tajrish, Mehrdad, Imam Khomeini, Firoozgar hospitals (in Tehran, Iran) Kamali Hospital (in Karaj, Iran), and Ghaem hospital (in Mashhad, East of Iran) from Dec. 2014 to Apr. 2015 There was no restriction on sample collection in histological type of cervix cancer among patients (adenocarcinoma, squamous cell carcinoma, etc.). Tumor samples were collected from paraffin-shaped embedded tissues by the expert oncologists. Demographic data of patients, including age, tumor size, and tumor type were extracted from hospital records of patients.
One hundred Iranian women with no cancer record and HPV infection were selected as the control group. All patients signed an institutionally approved informed consent and the Islamic Azad University Research Ethics Committee approved the study (TIAU # 1394 0641).
Diagnosis of carcinoma and tissue DNA extraction
Diagnosis of squamous cell carcinoma and adenocarcinoma of the samples was performed by the pathologists. Paraffin removed using the xylenol and DNA was extracted using the Qiagene kit, (Lot No: 1187253, 4 Cat No: 51306) and its purity was examined by the biophotometer machine (Eppendorf, Hamburg, Germany) at a wavelength of 260-280 nm. To remove RNA contamination, Ribonuclease was used during the extraction process.
3. HPV detection and genotyping
This study was carried out based on the LINEAR ARRAY® HPV Genotyping Test (Roche Diagnostics GmbH, Penzberg, Germany), which includes four main processes of DNA extraction, PCR amplification, hybridization of amplified products to oligonucleotide probes, and colorimetric determination. This test is capable of detecting and genotyping 37 HPV DNA genotypes at the same time [6, 11, 16, 18, 26, 31, 33, 35, 39,  40, 42, 45, 51, 52, 53, 54, 55, 56, 58, 59, 61, 62,  64, 66, 67, 68, 69, 70, 71, 72, 73 (MM9) , 81, 82 (MM4), 83 (MM7), 84 (MM8), 89 (CP6108) and IS39] (26) .
The test consists of human β-globin gene, as an internal control to show the capability of the sample. According to the manufacturer, detection specificity was 99% (95% CI: 98-100%) and detection sensitivity was 96% (95% CI: 92-98%). The PCR reaction conditions were provided with the test kit. Positive reactions produced colored bands (blue) on the test strip. The strips were interpreted using the HPV reference guide provided with the kit. If no HPV band was detected after at least three repeated tests, results were considered negative.
4. P53 gene codon 72 polymorphism and SNP detection by ARMS-PCR
After HPV detection step, ARMS-PCR designed in order to investigate the p53 gene codon 72 polymorphism in patients, by proline allele F:(5'-GCCAGAGGCTGCTCCCCC-3'), R:(5'-CGTGCAAGTCACAGACTT-3') 177 bp and Arginine allele F:(5'-TCCCCCTTGCCGTCCCAA-3'), R:(5'-CTGGTGCAGGGGCCACGC-3') with 141 bp (27) . Therefore, seven primers were used for the selected SNPs by the ARMS-PCR (28, 29 
6. Statistical analysis and ethical considerations
Data were coded without an identifiable personal data. HPV status was compared between the patients in age groups. Descriptive statistics were computed for all variables and reported as means and standard deviations (SDs) for continuous variables or frequencies and percentages for categorical variables. The correlation between demographic data, clinical and laboratory findings, indices and each of their provenances was assessed using the Pearson's chisquare test. Mann-Whitney U test was also performed when applicable. P-value less than 0.05% was considered significant. Statistical analysis was carried out using the SPSS version 16, (Inc., Chicago, IL, USA).
Results
1. Distribution samples and clinical data
This paper was a cross-sectional study with Non-Probability Sampling. Normal controls had a similar demographic distribution and a common socioeconomic and age range (25 to 82, 53±0.5). Patients with cervical cancer were studied in three age groups: < 35, 35-55 and >55 years (minimum age was under 35 years old and maximum age was over 55 years old). The FIGO stage of cancer ranged between IA2 and IVA, but most patients (n=238) had stage II/III disease. By histology, 335 patients had squamous cell carcinoma, while 115 had adenocarcinoma of the cervix. Demographic details are shown in Table 1 .
2. Genotyping by LINEAR ARRAY® HPV Genotyping Test
408 cases (90.66%) were HPV positive. Four genotypes present single infections (16, 18, 31, 45) . The most common genotypes were HPV-16 (73.52%), HPV-18 (23.28%), HPV-31, and 45 (3.17%), respectively. Single infections data are shown in Table 1 . HPV-16 and HPV-18, HPV-16 and HPV-31, HPV-16 and HPV-45 were found as double infections. HPV-18 and HPV-31, HPV-18 and HPV-45 were not detected as double infections. * Frequency (%) = (HPV+ in each group × 100) ÷ (408 cases were positive for HPV) Figure 1 illustrates the agarose gel electrophoresis image used for the amplification of P53 alleles. Totally, 306 samples (75.00%) were arginine-arginine homozygous (72.6% and 27.40% with adenocarcinoma and squamous carcinoma, respectively), 74 cases (18.13%) were arginineproline heterozygous (42.85% and 57.15% with adenocarcinoma squamous carcinoma respectively), and 28 cases (6.86%) were determined as proline-proline homozygous (25.9%) and 74.1% with adenocarcinoma tumor and squamous cell carcinoma respectively). 25 heterozygote genotype samples (6.12%) contained both Arg and Pro bands. Table 2 shows a detailed analysis of the distribution of P53c72 alleles, genotypes for the control group and HPV positive samples. 
P53 gene codon 72 (p53c72) polymorphism
4. Other polymorphic variations
Genetic polymorphic variation was determined in candidate SNPs for 408 cervical cancer patients. In addition, 100 females with the same age and with no cancer record were selected as the control group. The two SNPs, HDM2 rs11177386 and LIG4 rs2232641 were all majority alleles, which were omitted from the analysis. Cancer predisposition study showed a significant relationship between XRCC1 G399A and TP53 G72C with cervical cancer (Table 3) . Patients harboring the variant allele (A, Gln) had about two times the increased risk of developing cervical cancer (P = 0.02). 
Discussion
Cervical cancer is the second most common cancer among women. HPV and DNA polymorphisms in tumor suppressor genes have been implicated as an etiology of the cervical cancer by the present study and other research studies (30) (31) (32) (33) (34) (35) .
According to the comparison between the casecontrol group and the patient group in this study, HPV is identified as the major cause of neoplasia development and malignancy in the genital epithelium among hospital infections, especially in patients with persistent infection. There is a great correlation between cervical cancer and some types of HPV (36) . More than 90% of HPV (DNA) genome that leads to the cervical cancers has been detected by the molecular methods (37) . The incidence of this cancer is varied concerning the geographic conditions and environmental and racial factors (38) .
In this study, the prevalence rate of HPV infection is higher than the estimated worldwide range (85%) among Iranian cervical cancer patients (39) . Results of the present study showed that the infection rate of HPV in Iran is lower than North Africa and other Middle East countries with 98% of positive cases (with preinvasive and invasive lesions). (40) .
Khorasanizadeh's study showed a lower prevalence (76%) in Iran than this study (33) . In addition, according to Shahsiah's report patients with HPV-16 and HPV-18 prevalence were 75% and 18.3% respectively, while our study reported 90.66% (41) . Perhaps the variety of clinical specimens is a reason for a lower prevalence report in Khorasanizadeh's study and Shahsiah's Vol. 1 No.2 Summer 2017 MODERN MEDICAL LAB JOURNAL report. Besides, this rate of percentage in the present study is slightly higher than the prevalence observed in Europe (76%), North America, Australia (74 to 77%), and worldwide (70.9%) (42, 43) . Therefore, by comparing all data the role of geographical locations and racial factors were established. Furthermore, age-specific HPV distribution showed a relative increase at older ages among Iranian patients with cervical cancer (more than 55 years old), which is the same as Parlak'study in Turkey. (44) .
As it follows, we examined the role of mutation in tumor suppressor genes such as the p53 gene and found that some of these mutations are significantly existed in patients with HPV. The most common mutation of this gene is the conversion of proline to arginine (C to G) at codon 72 (45) . Our study reported a significant relationship between proline to arginine (C to G) polymorphism and patients infected with HPV (P ≤ 0.05). However, the correlation was not significant among mutations in the P53 allele, size (P= 0.741) and type of tumor (P ≥ 1). Results indicated that the genetic polymorphism changes could be used as the diagnosis markers or the susceptibility report of cervical cancer. Should both XRCC1 G399A and TP53 G72C mutations are available, the cervical cancer is consequently existed or is about to occur. (p ≤ 0.05). Furthermore, according to the results of seven polymorphisms, open mutation no. 399 (Guanine to adenine) in XRCC1 is individually related to the cervical cancer (p= 0.0007). Mutation in XRCC1 could affect the production of proteins which are essential to the cell cycle regulation. These proteins could reconcile inconsistencies in cell with the help of p53. This function prevents cancer and uncontrolled growth of cells. Moreover, Hardy-Weinberg's study indicates an equilibrium in relation to the genotype of the gene. Therefore, deviate from Hardy-Weinberg equilibrium were found for TP53 G72C and XRCC1 G399A SNPs from only in HPV-infected tumors (HWE; P=0.023-0.071). Accordingly, the combination of HPV and SNPs is reported in cancer predisposition.
The results of this study indicate the high prevalence of this virus among the Iranian women.
More than half of the cases were diagnosed with symptoms and were in advanced phases or often untreatable. polymorphism screening is recommended for all women between 20 -30 years old, annually (46) . Moreover, this test is recommended for women aged 30-65 years infected with HPV. The impact of the polymorphism-screening test is very noticeable in reducing the risk of cervical cancer. If a woman does a TP53 G72C and XRCC1 G399A polymorphism-screening test in her lifetime, the risk of cervical cancer will be decreased. There are more studies that carried out on a larger population and cohort, which confirm the results of the present study.
Conclusion
SNPs could be a significant biomarker of susceptibility to cervical cancer relationship with HPV infection using the TP53 G72C and XRCC1 G399A polymorphism-screening method. In other words, screening methods are required as the best preventive methods or early detection methods for the cervical cancer in women.
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